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DECLARATION UNDER 37 C.F.R. § 1.131 



I, Gwong-Jen J. Chang, hereby declare as follows: 



1 . I am the inventor of the subject matter described and claimed by United States 
Patent Application No. 09/701,536, referenced above ("the c 536 application"). I am currently 
employed by The Government of the United States of America as represented by the Secretary of 
the Department of Health and Human Services, Centers for Disease Control and Prevention (the 
CDC), the assignee of the '536 application. I was employed by the CDC in Fort Collins, 
Colorado while developing the invention described and claimed in the referenced application. 



2. I understand that claims pending in the present application have been rejected in 
view of United States Patent No. 6,258,788 to Schmaljohn ("Schmaljohn"). I understand that 
Schmaljohn has been cited as allegedly anticipating certain claims pending in the '536 
application, or, in the alternative, as allegedly rendering the claimed embodiments obvious. 
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3. 



The effective filing date of Schmaljohn is presumed to be no earlier than 



November 20, 1997. The '536 application was filed on June 3, 1999, and claims priority to and 
benefit of United States Provisional Application No. 60/087,908, filed June 4, 1998. However, I 
invented the subject matter covered by the claims pending in the 6 536 application well prior to 
the November 20, 1997 effective filing date of Schmaljohn, when it became available as a 
reference. 

4. Accompanying this Declaration as Exhibit A are copies of pages from my 
laboratory research notebook. These copies are true and accurate facsimile copies of the 
corresponding pages from my laboratory notebooks. All dates stated on these pages have been 
redacted. 

5. All entries on the notebook pages of Exhibit A were made prior to November 20, 



6. Accompanying this Declaration as Exhibit B is a photocopy of the Employee 
Invention Report ("EIR") I submitted to my employer the CDC, describing various aspects of the 
subject matter of the 6 536 application. This is a true and accurate copy of the EIR that I 
submitted to the CDC. All dates stated on these pages have been redacted. 

7. The EIR was submitted prior to November 20, 1 997. 

8. The ideas and concepts demonstrated by Exhibit A arose from work conducted for 
the CDC in my laboratory in Fort Collins, Colorado. These ideas and concepts are embodied in 
the claims of the '536 application. Thus, conception and reduction to practice of the invention 
recited in the claims of the 4 536 application, as discussed in more detail below, occurred in the 
United States of America prior to November 20, 1997. 

9. Exhibit A consists of 1 5 pages of laboratory notebook pages. The contents of 
these pages of Exhibits A, and pertinent statements made on these pages are discussed below. 



1997. 



Page 2 of 5 



> 

GW/TMH:dv 10/06/04 Attorney Reference Number 6395-64907-01 

PATENT Application Number 09/701 ,536 

A. Pages 1-7 of Exhibit A document the identification of a plasmid 
incorporating polynucleotide sequences encoding the prM and E proteins of Japanese 
Encephalitis Virus ("JEV"). These experiments are described in detail in Example 1 on pages 
19-21 of the '536 application. 

1) Page 1 describes the selection of several candidate colonies 
resulting from the cloning experiments inserting the prM and E protein coding sequences 
into a suitable plasmid expression vector. 

2) Page 2 shows the results of restriction enzyme digestion and 
electrophoretic sizing of the candidate clones, illustrating that multiple clones contained 
an insert of the correct size to contain the prM and E DNA. 

3) Pages 3 and 4 document the large scale purification of plasmids, 
including plasmid 2-7 selected as a vaccine. 

4) All results documented on pages 1-4 of Exhibit A were completed 
before November 20, 1997. 

B. Pages 5-6 of Exhibit A document the introduction (by transfection) of 
plasmids including the prM-E sequences into mammalian cells, and the characterization of the 
proteins expressed from the transfected plasmids by immunofluroescence assay ("IF A"). These 
experiments are described in detail in Example 2 (including Table 1), on pages 21-23 of the c 536 
application. 

1) Page 5 describes the transfection of candidate plasmids into SVT2, 
COS-1 and COS-7 cells. 

2) Page 6 documents the results of an IFA showing that cells 
expressing the 2-7 plasmid express the JEV antigen. 

3) All results documented on pages 5-6 of Exhibit A were completed 
before November 20, 1997. 

C. Pages 7-9 of Exhibit A document the construction of an alternative 
plasmid designated pCBJEl-14 designed to increase expression of the JEV sequences. Details of 
the construction and evaluation of the pCBJEl-14 plasmid vector are described in Examples 1 
and 2, on pages 19-23 of the 6 536 application. 



Page 3 of 5 



GW/TMH:dv 10/06/04 
PATENT 



Attorney Reference Number 6395-64907-01 
Application Number 09/701,536 



1) Page 7 schematically illustrates the elements of the plasmid 
backbone designed to give enhanced expression of JEV sequences incorporated into the 
vector. 

2) Page 8 and 9 document insertion of the JEV DNA sequences into 
the vector backbone. Page 9 confirms that the pCBJEl-14 includes the correct JEV DNA 
sequences. 

3) These results were obtained prior to November 20, 1997. 

D. Page 10 of Exhibit A shows the characterization of the JEV E protein 
expressed from the of the JE-4B cell clone selected for recombinant antigen production as the 
biosynthetic subunit vaccine and serodiagnostic antigen. Characterization of the expressed E 
protein was performed using a panel of monoclonal antibodies specific for various epitopes of 
the JEV E protein. These results are described in detail in the text of Example 3 on page 24 and 
in Table 2 on page 25 of the 4 536 application. All results documented on page 7 of Exhibit A 
were completed before November 20, 1997. 

E. Pages 11-14 of Exhibit A describe the preparation of, and immunization of 
mice with, the JEV DNA vaccine (pCDJE2-7). Example 5 on pages 27-29 details these 
experimental results. Page 8 illustrates the preparation of the DNA vaccine. 

1) Page 1 1 and 12 outline the immunization protocol. 

2) Page 13 documents assay of serum collected from mice immunized 
with the JEV DNA vaccine. 

3) Page 14 describes the enzyme-linked immunosorbent assay 
("ELISA") used to determine antibody production in the serum of immunized mice, and 
the raw data resulting from an ELISA showing the presence of antibodies specific for 
JEV in the serum of immunized mice. 

4) These and similar results obtained from serum collected at 
subsequent time points from the same immunized mice are provided in Table 3, on page 
29 of the '536 application. Mice were immunized, and serum collected at 3, 6, 9, 23, 40 
and 60 weeks post-immunization. 

5) All of these results were obtained prior to November 20, 1 997. 

F. Page 15 of Exhibit A documents experiments designed to evaluate the 
effectiveness of neonatal immunization with the JEV DNA vaccine. These experiments are 
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detailed in Examples 6 and 7 on pages 30-32 of the '536 application. These results demonstrated 
that the JEV DNA vaccine claimed in the 6 536 application was effective at protecting immunized 
animals against viral challenge. These results were obtained prior to November 20, 1997. 

10. Exhibit B consists of a five page Employee Invention Report submitted by me to 
the CDC. The contents of Exhibits B, and pertinent statements made on the pages of Exhibit B 
are discussed below. 

11. Page 3 of Exhibit B is a description of certain aspects of the subject matter which 
is the subject of the '536 application. This is a brief summary of experiments and results that 
demonstrated the production of an effective DNA vaccine for JEV. For example, I described the 
production of a long-lasting protective antibody response following immunization with the JEV 
DNA vaccine that is an embodiment of the invention claimed in the 6 536 application. The EIR 
provided as exhibit B was submitted to the CDC for review before November 20, 1997. 

12. In conclusion, Exhibits A and B demonstrate that I invented the subject matter 
claimed in the '536 application before November 20, 1997, the date on which US Patent No. 
6,258,788 to Schmaljohn became available as a reference. 

13. All statements made herein and of my own knowledge are true and all statements 
made on information are believed to be true. Furthermore, these statements were made with the 
knowledge that willful false statements and the like are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code, and that any such willful false 
statements made may jeopardize the validity of the application or any patent issuing thereon. 



Date Gwong-Jen J. Chang 
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* LYOPHIUZED JAPANESE ENCEPHALITIS VACClNB^BIitEN^^h^has^bcen 
developed by the Research Foundation- for Microbial Disease's * of "Osaka University, Suita. 
Osaka, Japan, provides active immunization against ^^Ja^neseTefl^phaHUs'OE)..' 

I METHOD OF MANUFACTURE a-: s > , 

I Mice are inoculated intracerebrally with JE virus, u Nakayama-NIH 'strain^ After' their 
I fuU development of illness, brains arc, Wvcsted^.amd homogenized in phosphate buffered 
J saline, pH 8.0. The homogenatc is centnfij^ and the supernatant is treated 

|L w »th, protamine sulfate ^aridflhen^jnacaVaTed ,wlBipo1^ui^at * lowered . , tcropcratu ro»3,JHe^ 
lUnact j vatcdjiv irus L suspension is- purified^^ Finaliyjfc is :appHed.' % 

I on a sucrose cushion, cemrifugatian'ai 597oOQX g for flours- ThV^supecnatantJisj slowly 

removed until 1/6 volume of the bottom layer is left. The pellet and bottom 1/6 portion ~ 
Lof the supernatant are homogenized andrdilifietFin 3.7 limes concentrnted TC medium 199 
containing 0.175% gelatin^ and phosphate buffer, pH 7.2, together with a stabilizer for 
I ly oph Uizationjo y ield a ^3:7 'tings' ^concentrated "s u speh s ion * as to the : fina I ' rccori stitured 
I ^acci net Of the sii spensidif, 0*35 mf^is ly optimized in a f tnal ^container r * arid 'scaled' u nder 
[ dry pure nitrogen atmosphere. 

R ECONSTITUTI ON 

The vial contains single dose of vaccine. For reconstitution, remove center tab of flip 
I off cap. DO NOT REMOVE RUBBER STOPPER. Cleanse the stopper with tincture of 
iodine or 70% ethanol. The syringe and needle must- be sterilized by autoclaving or 
boiling. Withdraw 1.3 ml of the sterile distilled water^into the syringe. Insert needle into 
vlal^rougV ^ Wiihdraw the air 

j (nitrogen) into the syringe before drawing needle awayTom^vTai; Shikc the vial thoroughly. 
I The reconstituted vaccine should be use!d as soon* as possible without any storage to avoid 
I contamination os the vaccine contains only decreased amount of preservative after rest- 
oration. DO NOT FREEZE THE RECONSTITUTED VACCINE. 
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For Patent Branch Use 



U.S.P.A.* 



U.S. FHiat fdau) 



Use plain paper If m ore space is needed. 



Chang, Gwong-Jen . J ♦ 



Phone JmUlJ^MSL 



First Inventory Name: 

1 r.ive a short descriptive title of your discovery or invention. 

Nucleic acid vaccines for the prevention of flavivirus infection. 

2 Please provide (m non-scientific terms if possible^ 
Ser^OT Uivention and identify the public health need it fills. 

Please see the attached. 



. _ ^-.o pi-asft identify all colleagues who co«W merit co-authorship 
3 - « r ^^ m X -co-™- 

^VSfiS"*- lexical 'support of performing western blot, EUSA, HI and 

Davis BrenMp^oedlecnnical support of performing large-scale plasmld 
' purification and animal testing). 

4 u anyone outside of the Public Health Service aware of your invention or discovery? If so, please identify 
them and describe the dates and circumstances. 



No. 



5. Are you aware of any PHS patent applications that are related to your invention or discovery? 



No. 



oTifrh i Allison S L. Stiasny, K. , Mandl , C.W., Kunz, C, and Heinz, F.X. 
Schal ch, J., J""™*:^;*, narticles from tick-borne encephalitis virus are 
iuS&lc^n^JldeTOl s^for ^dying envelope glycoprotein functions. 
J. Virol. 70:4549-57. 
See attachment for continuation. 
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7 p,case indicate any future dates on which you will publish articles or mace any presencauons re.aceo to your 
' TZ°TZ7t\,e manuscript for publication and present the results In the spring 
8. iS'onepar-agraph, please speculate (and be creative!) about possible commercial uses of your invention or 

discovery. 

Please see the attached. 



9 a Is the subject of your invention reUJ* lo » PHS CRADA (Cooper*!,. Research and Developmen 
" Agreement) involving your laboratory or ICD7 

□ Yes. If yes, please identify the collaborator: . 

b. Is the subject matter based on research materials that you obtained from some other laboratory? 

□ Y°ts. If yes, please attach any material transfer agreements (MTA) under which you received the 
material. 

,0 What companies or academic research .roups are »nd U cd»g sirnibr research (if you taow)7 Can you 
' wStffyZ compaiies that may be good licensing prospects? 

1lm1l»r research has been conducted by the follovnna ^stuutes. 
USAMRIID: tick-borne encephalitis virus 
WRAIR: dengue viruses 

S«llK Defense Establishment, UK: St. Louis encephalitis virus. 

U . What mrmer research would be n^^ 

your mture research pla*^ antibodies that 

We need to asse ^ full yJ* e 0 ? f d ^el 0 Sing cancer or autoimmune disease in the 
may ^jlS JndiJldEP After com^le?ion Sf the test in laboratory mice, we plan to 
vaccinated individual. AJ^^K "id vaccine in pigs and nonhuman primates under 
evaluate the candidate JEV nucleic acid ^i^n p g ^ leading 

%T "^T^pieas. provide *. Institution* Review Board <W£«g£^ 

number and date: r 



♦before any human testing is performed. 
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pgrt ! First Inventor's Name: Chang, Gwong-Jen J. 



2 A specific nucleic acid vaccine strategy has been developed for the prevention 
of infections caused by various flaviviruses. Japanese encephalitis virus (JEV) is 
the leading cause of human encephalitis in the Asian countries. We selected JEV 
as the test model for the following reasons: 1) the FDA-licensed JEV vaccine can 
serve as the vaccination control; 2) a common laboratory strain of outbred mice 
can be used to test the vaccine potency; 3) intraperitoneal or intranasal challenge 
of vaccinated mice can be used to assess the protective effect of vaccination; and 
4) a new generation JE vaccine is needed for worldwide use to improve the 
existing mouse brain-derived inactivated vaccine. Three plasmids containing JEV 
PrM to E gene region were constructed that expressed PrM-E protein under the 
control of the cytomegalovirus immediate early protein promoter. A stable cell line 
transformed by p2-7 plasmid secreted JE virus-like particles into the culture media. 
This virus-like particle, containing processed M and E proteins, was identical to the 
purified JE virus in antigen-capture ELISA, western blot, and HI tests. We 
compared the potency of this nucleic acid vaccine with the FDA licensed 
inactivated human vaccine by intramuscular injection in three-day and three-week 
old mice. Seroconversion rates of 90 to 100% were observed in the nucleic acid 
vaccinated mice despite their age. Although the inactivated human vacc.ne 
induced 100% seroconversion in three-week old mice, none of the three- day old 
mice had measurable JEV specific antibody seven weeks postvaccinat.on. The 
vaccinated female mice had plaque reduction neutralization antibody titer of 20 to 
160 at nine weeks after immunization. The maternal antibody of the female mice 
orovided 45 to 100% of passive protection of their progeny challenged at two 
days or two weeks with 1000 pfu of virulence JEV. Seven-week old adult mice 
that received JEV DNA vaccine at three days old showed 100% protection from 
50 000 PAU of JEV challenge. JEV specific antibodies persisted in all mice that 
received one or two doses of nucleic acid vaccine eleven months after the initial 
immunization. 



6. (continuation) 

Konishi, E., Pincus, S., Paoletti, E., Shope, R.E., Burrage, T., Mason, P.W. 
(1992) Mice immunized with a subviral particle containing the Japanese 
encephalitis virus prM/M and E proteins are protected from lethal JEV infection. 
Virology. 188:714-20. 

Phillpotts, R.J., Venugopal, K„ Brooks, T. (1996) Immunization with DNA 
polynucleotides protects mice against lethal challenge with St. Louis encephalitis 
virus. Arch Virol 141: 743-749. 
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8 Epidemics of flavivirus infections continue to be a major public health concern 
worldwide. More than two billion people currently reside in areas that are at risk 
of being infected with members of flaviviridae, including JEV in Asia, yellow fever 
virus (YFV) in Africa and Latin America, and four serotypes of dengue (DEN) virus 
in the tropic and subtropie regions of the world. A single JEV nucleic acid vaccine 
induced long lasting, protective immunity in adult or neonatal mice. Two to three- 
doses are recommended to use the existing mouse brain-derived inactivated or 
attenuated SA1 4-1 4-2 vaccines. Both vaccines are not recommended as a 
neonatal vaccine. We intend to apply the same strategy that has been tested in 
the JEV model to develop the nucleic acid vaccines for the four DEN serotype and 
YF viruses. Including nucleic acid vaccines for DEN viruses, YFV, and JEV in the 
World Health Organization's early childhood Immunization program would create 
an immense commercial potential of worldwide markets. 
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— — 4 ; , rprnvidt this I nformation for each inventor who contributed to the essence of the 

13. First Inventor ^ w ^ ffi ™ Additional Inventors. ' 

invention. If more than one, use rage y "T " 1 Social Security Ho. (optional) 




14. Inventors' Signatures p, ( ,-,, t i V e Order 10096 and 10930 and/or Department Regulations. 

► This report is submitted pwsuant to Executf ve OrfeM OWO arc i J PHS to OTT. Under 

PHS ^^/A^^ b iKr^ entire right/title, and interest In 

E.O. 10096 and 367 CFR 50 ^* e n ^^™ r S wim Government facilities, equipment, materials, funds 
inventions: CO ^ during tog ^ «Jg^g oY made in consequence of the official duties of 
or information; or Cm) which bear a direct """^^J^ research it is presumed that the inventior 
the inventor. If you are employed *y PHS to must contact your Technology 

^TDC^Ldefr pertaining to this particular 
SSS^tave^ - , determination of rights can be made 




Witnesses' Signatures 



Dates 



^ — ■ ....... ■ 

' 15 Institute(s) or Agency(s) sponsoring this invention 

__CQL 

i A Patent prosecution fees are to be charged to 




» Send 3 c opies of this form when completed to the OTT Patent Branch. 
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